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Abstract of JP2000053442 

PROBLEM TO BE SOLVED: To produce a 
glass cornpsn. having wide-band light 
emission characteristics and ferromagnetism 
by which the cornpsn . can be used for a laser 
or light amplifier having laser oscillation or light 
amplification action in a considerably wide 
wavelength range whose median wavelength 
is in the band of 1 .2-1 .6 &mu m important to 
an optical communication wavelength region 
and can also be used for a powdery 
permanent magnet. SOLUTION: By using a 
glass cornpsn. consisting essentially of at least 
one of Si02 or Ge02, at least one among 
AI203, Ga203 or In203, ZnO and at least one 
of Ti02 or Nb205 to control glass synthesis 
and reheating treatment conditions, Ni+ ions 
as light emitting seeds and fine particles 3 of 
ferromagnetic metal Ni in the resultant glass 
are formed. 
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im^mi) S i O.gfcttGeO^^ffc^-fS^ 

[f«^2] #^X*aJ&4L-r. S i CSfctJGe 
O, © 5 < i 4> 1 m<D£.f&ft<Dmc . A 1 ; Oj 
gfcKGa^ tC< « I n,0 3 ©5-fS©4>&< 4t 1 
«4. Zn04. T i O f i fcli N b j O s © 5 % <D'J>ts. 

[l»JfcB3] #^X»&©*tfi£J:b^tt. -**%f|^-C 
mTiaS i OzS/c«GeO I © i 5^©ii>ife< 4 t 11*55 
4-6 6*Jb%. mflSA l.O^fcttGa.OjfcKtt 

I n 1 0 3 <D5^<D^< ifcllASl 0 — 2 2-=e.0>%. 
iwlBZ n 0*5 1 4-2 8*;l/%. tfulBT i 
b 2 O s ©5£©4>Sr< 4t IS* l — l 5*=)i>%-c$) 
0. ^©-£ff-*5 1 0 Q*)\,%T&ZCtZ%f®.t'?Z>m 

im 2 tats©^7 xffi^ 0 

$ tclZT to* ±S#H^fc^<DSf* 6 SIR 3 txtc'Pte 
< 4t 1«£0-1 0*^«dW-r&Ci*W«4-r4 

cgB«a 5 1 mar** v&mm!Rmx*M63&fi 

"C. L .,0*50 — 10%. Na,OAS0~l 0%, K, 
0*50-10%. Rb,O*50-10%. Cs 2 O*50- 
10%*D, J^o-eo^H- (L i ,0 + Na,0 + K,0 
+ Rb ! 0 + Cs,0) ©$Wfi*5 0—10 %-C$>2> C 4 
*tt*4 f SSt#gt4 fBig©#7 *«fiES3J. 
[ffjjaa 6 ] MET** ydJB^JUBWfcWO:*^* 
SVT?> BeO*J0~10%. MgO*0-10%. Ca 
0*0—10%. Sr O*50- 10%. B a 0*50-1 
0%&»3. *ofO^(BeO+MgO + CaO+S 
rO + BaO) <D^W«*50-1 0%t>&£ C 4£#gS[ 

[ISWSS7] UtrfBN iW*>©F-^>hS5iL 

m&im&mm-c 1 o P p m~7%©eit?M3ns 
c 4*i#gi4-r zm&m 1 <,>-rn*>iBiE©;tf^* 

»^2iB*E©#7**lJ&1&4ft:£3S7fBig© F-'O 
4. 

Igi. 

•T -S C 4 4 T £ *ffl/i«3J©gjS:fr& 
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[fft*«9 ] fjfB^^x^xmRcmfBiiin^a 

X|l©ia*t£W©#H§v4 It. ^*'X#fflSl$/c« 

[11*^ 1 0 ] «*318 i/cW 9fBig©^-Cff 6n 
>#4?l£-fSXfi4. 

Slli C 4 **«fSfc 4 #5 *3fiJ&!&5©gi 

[ftqi©MttljMll] 
[0 0 0 1 ] 

Rtf*©*HKrfficcHr-&t©-e*s. 

20 [0 002] 

T#±Stc^©N d . E r . P r ^fcfllWc t©*5»3g 
4©ffiSfMi©/hS l> 4 f MaM'TflKcS-^ < fc©. if 

*PT««K«3a»*t » 4 m 5 ras*5* o fc. 

[0 003] *»Wr»3(Er Sa»#JK7EJR©N 

naHdta4Lrvhi;^^^*7X4©ti 
30 m*m<D*%^ 3 d ©iiim^ra{cs^< fc*. 
^©iyc*5aci)^„ 

[0004] fif*. jS^#«W3i->(Ccfc5^iim-©t£; 

(CC r 3 *. Cr''-/^^ K-yUcYAGJfcttY, 
S i O s SO*M gj S i 0,f©#»SU- tf©Hffll?« 

C r 4 *^^-f^>«(CfflC^c*^^{cj;^^ 
iiftffl^ifiPaS©^ (^B1^7 - 1 1 8080^ # 
1S¥7 - 1 1 8 0 8 1 -*t) ^*5&£t©©. *:<Dmzm 
#>X'pn < . 3g^«^f^©ff^pg^©jlS*5® < ftfctl 

ottt, -e©^<*5W^±tC*»5. ^ififig-©^ 
[0005] — Mtc. TfetfiJi^jgtt'i' ^>S4 L>XM1$> 

/^jg^©ffltii44«:*s. cn6©ras*8?&-rs 
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[0 0 0 6] ±mLtcC r 4 W^>{CJ:-5>YAG^fcW 
Y, S i 0 5 &tfMg, S i O.fOfM^U- IfOUffl^ 
l>Tttfc*£JM&^KC r ^:*>£^W3tf/cfc© 

[0007] bp^. m&&m a * ^><Dymm^<Dfcm 

tt. 4*>fra^8W©WCi££fe«c#* h#-5x© 
«M^«t^Wfc^W3^tt©«tfiDW*-sl«-f > He ft 

So 

[0008] W&&mj*ls K-^-5^{CO(,»TttC 
t£/l>-C&9. :ftffi{f^©f&fflFi|«»*T4>ftt,> 0 Ni K 

4> n i j * ©«& jctffl tc Ma u tc & ©t & o . *&wi>m 
m-rzN i * K-^^^{c«t:s*i«tt«©i&ffl«:oi,» 
Ttt?&£"5fctT09j&*ftt>. 

[0 00 9] #|SBJ©N i * F-^^^ifflJiB»». * 
X H^5^«idS©Effi^iigtifJB^*>©fflSfffflKJ: 
Q#?xmt*PtCN i ♦fciJ&Si* CONiW*>K 
J: &^g£5cto£*Uffl L r U — 9 $> £ WiftffSSfcH* 

-r-2>6©r£>9> fie*. *{£34rri>SN i 
x i \m% ^t>ii -?-©jc;/b a < lift 

[0010] — *^HJ©N i * K-^7Xfflgi 

©Afif-rses^tcML-ctj^ se*, «tt«ifrf*# 

SBtttW* $ -e/c^SSa5©0« ill, E S D 
(Elongated Single Domain) 

#±»a >vi h <b^t?^* =f a * tcitmnmicuAZ a 

[OOlllifc. F e , 0 3 Zf<DM®. 

cft^teW^ft^Wfi^ttJ-emsu -^©^ 
ffi*fflt>&3&». «>b<ixnrafRy&9©iKi)iEOiiif^«9 

[0012] ^ism*. ±tBufcj:^tc. aa&«rtt* 

7^fi85^f4it^. ttH©Jift£!&Jl*£|Hj— tf^Xga 
[0013] 

[#£9§#BPftUJ:5£-rss«] -jStc. K->-f>h© 

acf*©a«:fTton*ifftDjiMBi^©B«fc • aBcs»S4 

cc. *x F#^x|i>£^;tf5X£j£B$©#BM#xfCcJ: 
0«^©fffi^K.H*»^SAi. Ni Y*>Ol^ N 
i 2, ©&<b*x>^i>M'#te8{Cit5t,>fc*!> > &fbj^c¥ 
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©J££ttN i 1 * 0 . ^b*W«cqRRSEttJtc N i *-ft 

> * # 7 x im* 4jcc £5g£i£ s -a- * c £ lir 

**£(,> 5 HfljH#* -oft. 

[oouii/c, attatt^^KSffigiffc^KStt 

tcmi&W.^Mm^G'o^Xit. fi£*, £K©tt3&ds&3n 

[0015] *fwj©swtt. i — if^ag*sc»»^it 

io ipi^ffl£^Tr$fi«£B#fg&«:j£< . ^©^O&fi^Tfc 

mmm&mic t ^riss: i . 3 ~ 1 . 5 m m^&t&£ 

J; 5 ft u — !f * *«r> tt*«MBSK:*effl-c* S^«H4 
£ . »**^»5CC ®fflr # -5 Sltttft4$t£ £ *«it N 

i* K-^//9^«us«iscjt-€-©Kift5Erjg6%a«-i-*c 

£{<:£>£. 

[0016] ±ai/fcN i * K-^^tt, *^BJ(c 
<fc*m6ft.5*X h#^Xifflj£©iBtitf-*§£T i 0,2 
fc»Nb a O ( ©9*©4>tt< £& l«©*t«-f 3j->flUB 
JCJ; 0 */9*HM*rttc#&3fc«©N i * £%&t£©&|RN 
20 i«l4-?-**fiSS-tt. c©N i*©8H»ttm*iMfflOT 

; &Ji«-r-SC£-C*0 > fi£*, ISSSntl^N i F- 
^Xi »«36^ ^ >« £ ^©^^SffiH^A^ < 

[0017] ^Bj©HfiaibfcgagRcK-e©ffe©swafe 

[0018] 

30 «\ ^^©^/^^ffi^-Cti. S iO^/diGeO, 

7^«N i * ^*>£8iS81?fe:£JgN i lfttt^-**iaM-4C 
£^^£T-S. 

[0019] s^tc, c.<Dmj&mu. sio 2 $/c«g 

eO,©^^©ii>ft< £*> 1 ^©^^©ffeK^ Al.O 
iJfcBGajOjfcKtJ I n 2 0 3 ©5%©:4>&< £fe 
1S£< ZnOi, TiO.SfcBNb^.OHWiP 
40 &< £fe ia£*^^£L/r^-C(,^C£^#@: 

£-rs„ 

[0020] ±im&<Dmmt. *7xa^»4i 

?i£ S i 0,$/cWG eO,©^< £fe ia* s 5 4 
-eet^. Al.OiJifcaGa.OjfcKBln, 
0 > <D*)%ay}>U< tt> 11*51 0~2 2*^%. Zn 
0*114^2 8*^%, cne>©^©^if*i7 5-9 
0*^%r*<9. cnfCTiO.JfcBNb^,®?^ 
©4>& < £ 4> l tt£ l ~ l 5 -=e^%^wr -S £^C^ 0 
[0021] 5 6k:. ±ao^7^a»7^*y# 
so jiK{b^so'T^* ±m&mmit®u: k> ft .5^611 
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*';^S^l:^«*'^^fflfi£^^»«<!:Lr. Li 
,0*50-10%. Na 2 O*0-10%, K,O#0- 

10%. Rb.O^O-10% Cs,O#0-10%£> 
9. t&^^-^cd^H - (L ijO + NajO + K 2 0+Rb 2 0 
+ C s,0) <D^fTS#0-l 0%T*«5. TJL-*U± 
S^«»fc*»^^ttRR«±»*»fll4l/'C. BeO 
#0-10%. MgO#S0-10%. CaO#0-10 
%. SrOjdiO-10%, BaO#0 — 10%&9. #> 10 
">£©£ft (BeO + MgO + CaO + SrO+Ba 
O) ©$Wfi#0-l 0%"C*.5imCi o 

[0 02 2 ] g/c. ±j£<D#^;*ifflJ&&JK:. F-'O h 

mm.it 1 0 p pm— 5%©fBBt?*£C<!:#*?*lA>. 
[0 02 3]$ fctc. *^W©^*aN i *KC«MBtt 

tat. 

1. J^©#7Xffi»&^©^J&9-<!:±gH©N i F-.rc 
>hS04U^#IBMT-C«iillL-C^7^^t-SXg 20 
<t. 

2. ^3tlfc#7X^lfii-C^t^Ili. 

3. C©M3tifc*7^4SfMOfiaT-CSjB 
^ffi-TSXgi. 

£. 

[0 024] C©Mj»^ffi©**7X^Rg#H^RO*S*n 
[0 025] 3 7*.\mEft&Zm-? Z>i3=j*m8u 

[0 026] #fSHJ3©#5*M}3j«U--- tf|f/c«7lcit 
[0 0 2 7 ] Ctl^O^^fflfiS^J-Ct*. 1. 2-1. 

6 MmoeffloiA^jgs^^r^t^Tfe^en. eft 40 
*#*WB8fcfl!C»ti tf . cnSW«c< ifiPIifcgffiffl© 
J£l >7fcit?i?Sg©lSit# oJtfc £: & * . 
[0028] 

1 a^ssifi^i-r^^fig^^^^fflfiEK;. 

UT©N i ^ if.®-/ T i -f^RtfN 
He. Ne. Ar, Kr. X e3S©:^r§t£#*©5 SO 
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6jltfft£4>& < t i> 1 m<D*fx tcDM^tfxic 
fciC5. »&6fSH#l. 2-1. 6j/mfO^ 

m-rz&mu i »ti^*M4te 

[0029] Ctlf.O#7XMitB, 1. 2 — 1. 

*#*OT»«:«fiji-rft«. en* t«c& < $«©H©12; 

[0030] £/c. N i -f*>«^©— gp#£J!N i Sgt 
ft 6<Dfi&14m&^tfc#7 * ^«&*t*:^|05**DX-r ft (J 

«ttt»**»* c <t #-c# . c ft zKmrnz-rtumm 

[0 0 3 1 ] BP%. S i Cg/cSiGeO,* 

>-c*€.t i ^^>^^jinor^W3i±. cft£*m 
^©^#HM#**r#7X£j£^&CtK:J:9. a 
^Xitjyf3ft£N i W*>«c«t*fl3!r«||36«tti 

iiN idkfo+oftm-rzmmimzm^T:. mmm 
{m&icmm°]mj: 1 . 2-1. 6Mm©jr^^it 

[0032] jwt. 3 btc^mjizmMiciiiwrz. 
[0033] xmM<Dm*mte#?z®j&®><Dmmm 

[0034] 

[*7XM] 1. SiO^/cttGeO.OHO^j: 
< t i> 1 It 5 0 *;b%«±. L- < tt 

5 0-6 5*->U%. 

2. A 1 .OsifcBGa.OjfcKtt I n.O,©^^© 
^<t^li©3bMIS<t«l 0-2 5*;U 

%, 

3. Z n O £ 1 0 - 1 8 . ±IBJi£#©£ft 
#7 5 — 9 0*)l%. CftfC 

4. if)&-f ST i CSfcttNb.O,©^^© 
< £ 1 1 - 1 5 L//c fe<D^^fiS 

5. t>?xBfcffim<Dt&zt#7z&m.&m<D#7xm 
m.{t®i<DmfrhmiR 3 titcd>u <a>i m&.±, Pbo 

RtfPiOsSrO-l 0*JU%. 

6. &a^fl£0TSnO£/cttSb,O J £L< »A s 
,o 3 £0 — 5^e;i>%. 

7. ®*T$SU®Wc*Sc 1 03*fc»Y l 03feL/<«L 
a.O^O-St^Ml, ^©^ft# 1 0 0 *;U% 

[003 5] C©*7^««, K-'Oh&l/TN 
i -f *>£Ssfl03-e*. 

[0 036] Cfte>©m4<fc*H#e>ft&N i F-T^ 



7 

4"f 

[0037] ctih<Dtf5z&mmi8jtm<DWfrhu 

[0 0 3 8 ] SlO^-yii, M&fX CS i O.+A 
l 2 O 3 + ZnO + TiO 2 )*5 70~100mo 1%. 
»JKB85-9 5mol%, ©J; 5ftfflfi£©#7X 
»?g^jr*s„ fcfc. cc-c«*fs?fi CD rt©!^©^ 

^ft'C^T-Sino 1 %^LrCi-5<, 

[003 9] C<D^. S i O.BGeO.tC, TiO,» 
Nb.CMC— g|5S/c«^gp?rgg|pJ«|-C*^ 0 BP*^ 

CGeOj+A 1 z 0 3 + I njOj + ZnO+T i 0 2 } 
70-100010 1%. Jf3!t/<B9 0~9 5mol 
%. ifctt (SiO,+Ga ! 0 1 +In I 0 J + ZnO + 
TiO,) #*70~100mo 1%. iff£b< «9 0~ 
95mo 1%, feKBtSiO.+ In^j + ZnO 
+ TiOJ*70-1 00mo 1%, $?*l/<«90 
-9 5 mo 1%. <D£^t£m&<Otf'7Z.ffi.l8Ml^tbZ>o 

[0 04 0] COgl©^-7U SiO.^fcttG 
eO.^^ilt, C*1'C3 bc&JStN&SA 1 ,0, 
i/cWGa 1 0 3 t)L/<{iI n 2 0 3 ©5*i©4>&< ±& 1 
«£10~2 0%, ZnO510~2 5%MU*7 
X^(Cii.®-,'^->-C*-5>T i O.JWiNbiO^l- 

(Dl&mt. ^Sc^i-T^^SCDS i«\ Al 3 \ Zn" 

[0041] rt^x-smi.. nw^.*?xtL-cmm#z 
tf 5 wfln&tegB^aTcSjcCKcfc o n i 2 *©-sp£n i 

[0042] S»ffiStt^3S-r-5#SN i S&ifflfi^- 

©^^^fttt^SfSHS^BkaSft «fc o -Cif««T 

#**&/£©*(]©«:<■:*). ^«^^>i^ttft^S^ 
|5|B#K:$^l±0J)i)^c<b^tg-C4)*). -e©M*<tbT 

s i K^TjA^^^^*#i4<t . m 2 tc^T&jai^tftt 
[0 04 3] cct. HU4^a-rsaiSiy t *2tfo 

fflJ&S^ 1 SO* 1 2 ©#7 X«R£^5* 1 . 0 6 u mOY 
AGU-friiiaLfc^oiUt^^i' h 

[0044] Jjz>ZM#<l>lc£.1&2tlZ>N 
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[0045] *^©^v^«UR«W)^5^^liSI*<0» 
10 ltt*H$l4/;**EJ£4L?». B3g*/ttt*£v#;*3£©& 

»). f^&ft4>i^K^©^#«J#3*i.&. BP*s. 
*^7^ffiRSfgj»^5X^RRH#©jgBiiiSia»^fflRj64 

[0046]ifc, WflP^Afflffi^^HSi^^iK^tt. 
20 WIRK:#IBa*«S!)i«R»£E*WBSP-if Uft*iJ»att<t< . 
JMtizfitciZ 1 - 1 0 0%if^fi^ffii,^h 

[0047 ] ±IB^7 ^ffl^B. SiO^GeO, tC 
-»*fc«^»WKftpJIB-C**. Al.O.iZ 

n o 4 <Dmmtm<D$nttc «t o tf^^mmum. m^m 

[0048] CftCCfln*TK,0 > Na,Of©lf-ft 

ss®H©ffi^ians. 

30 [0 04 9] Jfc, AliOj© — SB^rftk© 3 iffi-t' ^"XC 

g&-r 4 c 4 k J; o r fe iluf E l fiffi * ^mamk 4 m « 
©^^©i^^oj^f^^o —JJ, s i o 2 ©-gf$£ 
P b OTg8nr£C 4 (C «fc •3**I&C#7X©lil££<£T 
$-tf2>C4**r#S„ 

[0 0 5 0]»2O^-7'« > m«, (SiO,+ 

In J O 3 + ZnO + TiO,+Y,O 3 ]*S70~100 
mo 1%. Jf$l/<B85-90mo 1%. CS 

iO i +AI,0 3 + ZnO + TiO ! + Sc i O J ) tfil 0 
~100mol%, »$K«85-95mol%, 
40 KB(S iC+Al.C + ZnO + Ta.Oi + La, 
O 3 )i&J70~100mol%. "tfgKtt 80 — 95 
mo 1%. <D£ 5 K&f&oyrt^ &Z>. 

[005 1 ] C©J&2©^U-:/«. SiO,, Al.O 
3 . ZnO*i^£Lt, cn{CifS>f^>-C*).5T 

i O a £/c«Nb,O s £ 1 - 1 0%#WU C*liCSc 2 

o 3 (iHb*#>i^A) . y,o 3 (HMt-f ? mj * 

A) , La.O, (&{fc7>*>) f©3al^|-ft> 

*>. N i '^^^JgN i S3fflifa^*i^5c3n. (£3? 
50 ^^^^I^SO^fiStt^^^WC^S., 
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[005 2] COmf&^-CUmSim 1 <D#)V-zf<D1J? 

^©rirettfcaffl-c*^,, t^-rtiicL-cfe. c©# 
•5- x j; n mriB^ i © - y t mm<Dfc& 

coo53] m3<D?>i-yiz, m*.te cs i o,+a 

UC + ZnO + TiO^CaO] #7 0 — 1 0 0m 

0 1 %. H£L<1*8 5 — 9 5 mo 1 %> $.tciX CS i 10 
O.+Al.O. + ZnO+TiO.+MgO+CaO]^ 
70~100mol%, 5fJL/<tt85~9 5mo 1 

%. ©i^fta^©^*^^*-^ 

[0054] c cm 3 ©^;i/- saiam 1 © 

■7<DMf&l,C^ Be, Mg, Ca, Sr. BafOM 
*fc«S?fb^^Wb/c**7XM^r*5„ C©# 
7X©IWiMB, T^*U±S#Jl7cm©iH^J:b 
a^T^*";^ll7C^±[5I-SCi{C*6o C© 
*9^*{C*5l>r<>WIB» 1 ©^U-7*i|^a^J2^^ 

[005 5] CO*7XWCfel^B. ^5X(DgJ,* 

so**'7xa!r^©if£tt^ffiT-r^„ t£-?r. Miami* 

^Sn^ifeK. #^;^&©{£tttt£r§j&>L-C;NHS 
[0 05 6 ] 
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